Mechanisms of antigen processing.
Using MAb and monovalent Fab probes and saponin permeabilization we have demonstrated that PEC and TA3 B lymphoma-hybridoma cells contain a significant intracellular pool of Ia. At least in TA3 cells, this intracellular pool was independent of protein synthesis. In PEC, adherence caused redistribution of Ia with disappearance of the intracellular pool. Endocytosis of Ia occurred in both TA3 and PEC, and internalized Ia reached a plateau level corresponding in size to the total intracellular Ia pool revealed by saponin treatment. These results suggest that intracellular Ia is largely in a recycling pool derived from the plasma membrane by endocytosis. Subcellular fractionation studies suggest that Ia processing occurs in endosomes similar to those involved in transferrin processing. Antigen processing by TA3 cells was found to be unaffected by cycloheximide. In contrast, antigen processing by adherent PEC was markedly inhibited by cycloheximide, despite the fact that they maintained surface Ia and were still capable of presenting antigen peptides. This suggests that an important intracellular Ia processing step or antigen processing step was blocked in these cells. Adherent PEC may contain less recycling Ia, making protein synthesis the major source for intracellular Ia and the availability of intracellular Ia sensitive to cycloheximide. Alternatively, the inhibition of antigen processing by cycloheximide in PEC may reflect depletion of enzymes or other factors involved in antigen processing. Proteins and polysaccharides may interfere with the events that result in the formation of an immunogenic Ia-peptide complex. We had previously documented that peptides compete for the binding site of Ia molecules. We discussed here a second form of interference by polysaccharides and microbial products. These materials did not compete or interfere with the binding and presentation of processed peptides by Ia. Rather, their presence inside the macrophage inhibited MHC-dependent presentation of immunogenic proteins by inhibiting intracellular steps in antigen processing. This intracellular interference with antigen presentation can be of major importance in the presentation of complex mixtures of protein and carbohydrates.